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9,900 years of the analysis period, the cumulative risk of intruder attempts would increase. As the
storage containers degraded, they would become more vulnerable to failure. Any amount of material
released from its storage container could contaminate areas with radioactivity. Therefore, the risks of
sabotage would increase substantially under this scenario in comparison to Scenario 1.

7.3 Cumulative Impacts for the No-Action Alternative

DOE evaluated the disposal of 70,000 MTHM of spent nuclear fuel and high-level radioactive waste in
the Proposed Action analysis. To provide a direct comparison of impacts with the Proposed Action, the
No-Action analysis in Sections 7.1 and 7.2 evaluated the impacts of the continued storage of 70,000
MTHM of spent nuclear fuel and high-level radioactive waste at 72 commercial and 5 DOE sites across
the United States. DOE chose the volume of 70,000 MTHM for analysis because the NWPA prohibits
the Nuclear Regulatory Commission from approving the emplacement of more than 70,000 MTHM in a
first repository until a second repository is in operation. This section describes the results of the analysis
of the cumulative impacts of the continued storage at the 77 existing sites of all spent nuclear fuel and
high-level radioactive waste (called Inventory Module 1) (Table 7-9). Chapter 8 discusses the cumulative
impacts of disposing of radioactive waste at the Yucca Mountain Repository in excess of the Proposed
Action repository.

Table 7-9. Inventories for Proposed Action and Module 1.

Material Proposed Action Module 1
DOE spent nuclear fuel 2,333 MTHM 2,500 MTHM
Commercial spent nuclear fuel® 63,000 MTHM 105,000 MTHM
High-level radioactive waste” 8,315 canisters 22,280 canisters

a.  Source: Appendix A, Section A.1.1.4.1.
b.  Surplus plutonium would be included in the inventory in the form of mixed-oxide fuel (treated as commercial spent nuclear
fuel) or immobilized plutonium (high-level radioactive waste).

A cumulative impact is defined as “the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other actions” (40 CFR
1508.7). Cumulative impact assessment is based on both the geographic (spatial) and time (temporal)
considerations of past, present, and reasonably foreseeable actions. Geographic boundaries can vary by
discipline depending on the time an effect remains in the environment, the extent to which the effect can
migrate, and the magnitude of the potential impact. The proximity of other actions to the spent nuclear
fuel storage sites is not the only decisive factor for determining the inclusion of an action in the
assessment of cumulative impacts. Another, and for this analysis more important, factor is if the other
actions would have some influence on the resources in the same time and space affected by continued
storage.

The cumulative impacts of past actions have either passed through the environment or are part of existing
baseline conditions. For example, the construction impacts of spent nuclear fuel storage facilities will
have passed through the environment before the potential impacts associated with continued storage and
refurbishment would first be seen in 2002.

DOE based its estimates of the potential impacts from continued storage of commercial spent nuclear fuel
on a representative site. The results of the analysis described in the previous section are consistent with
the Nuclear Regulatory Commission’s findings in its Generic Environmental Impact Statement for
License Renewal of Nuclear Plants (DIRS 101899-NRC 1996, pp. 6-85 and 6-86). The NRC stated:

The Commission’s regulatory requirements and the experience with on-site storage of spent fuel in
fuel pools and dry storage has been reviewed. Within the context of a license renewal review and
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determination, the Commission finds that there is ample basis to conclude that continued storage of
existing spent fuel and storage of spent fuel generated during the license renewal period can be
accomplished safely and without significant environmental impacts. Radiological impacts will be
well within regulatory limits; thus radiological impacts of on-site storage meet the standard for a
conclusion of small impact. The nonradiological environmental impacts have been shown to be not
significant; thus they are classified as small. The overall conclusion for on-site storage of spent fuel
during the term of a renewed license is that the environmental impacts will be small for each plant.
The need for the consideration of mitigation alternatives within the context of renewal of a power
reactor license has been considered, and the Commission concludes that its regulatory requirements
already in place provide adequate mitigation incentives for on-site storage of spent fuel.

Although this finding is applicable only to the continued storage of existing spent nuclear fuel and spent
nuclear fuel generated during the 20-year license renewal period for the nuclear powerplant, DOE has
concluded that potential environmental and radiological impacts for the storage facility would remain
small for much longer periods. Environmental impacts would remain small because no additional fuel
would be generated beyond the operation of the nuclear powerplant (plants are assumed to be closed after
the first 20-year license renewal period), and radiological impacts would remain within regulatory limits
specified in the storage facility license (10 CFR Part 72).

In general, the analysis of cumulative effects can exclude future actions if:

e The action is outside the geographic boundaries or timeframe established for the cumulative effects
analysis.

e The action will not affect resources that are the subject of the cumulative effects analysis.
¢ Including the action would be arbitrary.

Because the estimated impacts would be small, DOE has not attempted to speculate on other arbitrary
generic actions that could influence the cumulative impacts generated at a given site. However, the total
incremental impact nationally of selected parameters is presented in the preceding section. In addition,
the potential impacts at each site do not overlap because the storage sites are located throughout the
United States. Therefore, cumulative impacts among the sites on resources would be unlikely.

For the 5 DOE sites, there is a long legacy of EISs and annual monitoring reports. The incremental
impacts associated with continued storage of spent nuclear fuel can be added to the results reported in
these documents to obtain an estimate of total impacts. For the 72 diverse commercial sites, information
on other present and reasonably foreseeable actions varies in terms of data availability and quality. As a
consequence, a comparison of cumulative assessments would be problematic, even if the impacts were
not as small as the analyses indicate.

The cumulative analysis in this section includes the total projected inventory of commercial spent nuclear
fuel, DOE spent nuclear fuel, and high-level radioactive waste (referred to as Module 1) that could come
to the repository. Table 7-9 lists the inventories for the Proposed Action analysis and the Module 1
cumulative analysis.

For consistency with the cumulative impact analysis in Chapter 8, the No-Action analysis considered the
same spectrum of environmental impacts as the Proposed Action. However, because of the DOE
commitment to manage spent nuclear fuel and high-level radioactive waste safely, the Department
decided to focus the No-Action cumulative analysis on the short- and long-term health and safety of
workers and members of the public. Therefore, quantitative estimates of the cumulative impacts in this
section include occupational and public health and safety, waste management, and traffic and
transportation. The qualitative discussions of other disciplines are included for completeness.
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DOE recognizes that approximately 2,100 cubic meters (74,000 cubic feet) of commercial low-level
radioactive waste will exceed Nuclear Regulatory Commission Class C limits (listed in 10 CFR 61.55,
Tables 1 and 2 for long and short half-life radionuclides, respectively). This type of waste, called
Greater-Than-Class-C low-level waste, is generally not suitable for near-surface disposal (see
Appendix A, Section A.2.5, for a detailed description). Similarly, DOE low-level radioactive waste that
exceeds the Nuclear Regulatory Commission Class C limits (referred to as Special-Performance-
Assessment-Required waste) will amount to about 4,000 cubic meters (142,000 cubic feet) (see
Appendix A, Section A.2.6, for a detailed description). Together these waste types, added to the
Module 1 inventory, comprise the Module 2 inventory.

The NWPA does not specifically consider Greater-Than-Class-C or Special-Performance-Assessment-
Required wastes. Therefore, DOE has not included either waste type in the Proposed Action inventory
for the consideration of potential impacts that could occur from the disposal of spent nuclear fuel and
high-level radioactive wastes in a geologic repository at Yucca Mountain. The disposal of these wastes at
Yucca Mountain, however, is part of the cumulative impact analysis (see Chapter 8) because the impacts
of that disposal are reasonably foreseeable as the results of future actions.

Further, DOE has not included Module 2 in its consideration of potential impacts under the No-Action
Alternative. DOE does not have enough information about Module 2 wastes at present to be able to
perform a meaningful analysis with respect to the No-Action Alternative. As discussed in Appendix A,
Section A.2.5, Greater-Than-Class-C waste could include, for example, certain commercial nuclear
powerplant operating and decommissioning wastes and sealed radioisotope sources. DOE Special-
Performance-Assessment-Required waste could include certain production reactor operating wastes,
production and research reactor decommissioning wastes, sealed radioisotope sources, and isotope
production-related wastes (see Appendix A, Section A.2.6). As just one example of the confounding
potential sources of these types of wastes, in 1993 DOE estimated that 2,552 Greater-Than-Class-C
low-level waste fixed-gauge and X-ray fluorescence sealed sources (general licensees) and 7,582 sealed
sources (for example, calibration, medical, well logging sources) were used and stored by private industry
at hundreds of locations in the United States (DIRS 101798-DOE 1994, all).

As this example illustrates, a meaningful analysis would need to consider the sites, or combination of
sites, at which these waste types are currently in use and storage. The analytic approach used to construct
the regional representative sites for which the continued storage of spent nuclear fuel and high-level
radioactive waste was evaluated would not apply to the hundreds of additional locations associated with
Greater-Than-Class-C and Special-Performance-Assessment-Required wastes.

For the spent nuclear fuel and high-level radioactive waste analysis in this EIS (see Appendix K,
Section K.2.1), DOE collected information from published sources for each of the 77 sites where spent
nuclear fuel and high-level radioactive waste is located and, to simplify the analysis, divided the country
into five regions. The Department then configured a single hypothetical site in each region (see
Appendix K, Section K.2.1.6), which enabled it to estimate the potential release rate of the radionuclide
inventory from the spent nuclear fuel and high-level radioactive waste, based on forecast interactions of
the environment (rainfall, freeze-thaw cycle) with the engineered barrier (concrete storage modules).

Environmental information at the hundreds of sites in which Greater-Than-Class-C and Special-
Performance-Assessment-Required wastes are in use and storage is not readily available and DOE could
not obtain it without an exorbitant commitment of resources. Relevant environmental evaluations such as
those prepared by the Nuclear Regulatory Commission for operating commercial nuclear powerplants or
spent nuclear fuel storage installations are not available for most of the locations at which these waste
types are in use or storage. Further, the manner in which Greater-Than-Class-C and Special-
Performance-Assessment-Required low-level wastes are stored varies by waste types, and the great
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variety of storage methods could not be simplified for analytical purposes without distorting the resulting
potential environmental impacts.

Even if such information were gathered and the means of storage could be reduced by the use of
simplifying assumptions, the results of the analysis (the impacts) would tend to reinforce the results of the
impact analysis performed for the Module 1 inventory. That is, short-term impacts such as those to
socioeconomics and land use would not increase appreciably, but health effects probably would increase
over the long term because workers and the public would be exposed to these waste types in addition to
spent nuclear fuel and high-level radioactive waste at the many locations across the United States.

7.3.1 SHORT-TERM IMPACTS IN THE YUCCA MOUNTAIN VICINITY

Candidate materials would not be transported to the repository. Therefore, impacts from Module 1 would
be the same at the Yucca Mountain site as those presented in Section 7.1.

7.3.2 SHORT- AND LONG-TERM IMPACTS AT COMMERCIAL AND DOE SITES
7.3.2.1 Land Use and Ownership

Under Scenario 1 (long-term institutional control), as discussed in Section 7.2.1.1, the land required for
storage facilities typically would be a few acres. For the Module 1 inventory, the analysis assumed that
the land required would increase, on average, by about 60 percent (the ratio of Proposed Action and
Module 1 inventories). This additional land requirement [less than 0.04 square kilometer (10 acres) per
site] would represent a small percentage of the land currently available at the sites; therefore, the
incremental impacts on land use would be minimal but larger than those for the Proposed Action
facilities. These storage facilities would be on land currently owned by DOE or a utility and, therefore,
would be unlikely to affect land ownership.

Under Scenario 2 (assumption of no effective institutional control after about 100 years), as discussed in
Section 7.2.2.1, without maintenance and periodic replacement, facilities, storage containers, and the
spent nuclear fuel and high-level radioactive waste would begin to deteriorate, eventually contaminating
the land surrounding the storage facilities and rendering it unfit for human habitation or agricultural uses
for hundreds or thousands of years. The additional inventories of Module 1 probably would increase the
concentrations of radioactive materials in the soils and the size of the affected areas over those expected
for the Proposed Action inventory. As with the Proposed Action, these concentrations and areas would
be difficult to estimate but even with the additional inventories of Module 1, DOE believes it would
involve less than several hundred acres at each of the 77 sites.

In addition, as with the Proposed Action, because Scenario 2 assumes no effective institutional control
after approximately 100 years, there would not be an orderly conversion of land use and ownership to
other uses or ownership. Therefore, the potential for members of the public to move onto storage facility
lands with Module 1 inventories would be unchanged from that expected for the Proposed Action.

7.3.2.2 Air Quality

As discussed in Section 7.2.1.2, under Scenario 1 best management practices and effective monitoring
procedures would ensure that contaminant releases to the air would be minimal and would not exceed
current regulatory limits (40 CFR Part 61 for hazardous air pollutants emissions and Part 50 for air
quality standards). In addition, DOE expects that these controls would be effective with the additional
inventories of Module 1. Therefore, air quality under Scenario 1, Module 1 would not be adversely
affected during routine operations.
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As discussed in Section 7.2.1.2, during the construction of replacement facilities, exhaust from
construction vehicles would temporarily increase local concentrations of hydrocarbons, carbon monoxide,
and oxides of nitrogen for a few years during each 100 years. DOE expects that these temporary
increases in particulate matter resulting from construction activities would persist for slightly longer
periods because of the additional facilities required to store the additional inventories of Module 1.
However, mitigation measures such as watering unpaved roads would limit the generation of fugitive
dust. As with the Proposed Action, after replacement the old site would be seeded, graveled, or paved to
reduce air emissions. Therefore, although adverse air quality impacts during construction would be
slightly higher for the Module 1 inventory, DOE expects them to be minimal and transient.

The Module 1 air quality impacts under Scenario 2, as discussed in Section 7.2.2.2, would be minimal
because even degraded facilities would limit the release of radioactive particulate material to the
atmosphere.

7.3.2.3 Hydrology

7.3.2.3.1 Surface Water

For Scenario 1, as discussed in Section 7.2.1.3.1, under long-term institutional control, best management
practices such as stormwater pollution prevention plans and stormwater holding ponds would ensure that,
in the unlikely event of an inadvertent release, contaminants would not reach surface-water systems.
These controls and monitoring procedures would be effective for the additional inventories of Module 1.
Therefore, as with the Proposed Action inventory, surface-water quality would not be adversely affected
by routine operations.

For long-term impacts from Scenario 2, after about 100 years when there is an assumption of no effective
institutional control, the Module 1 contaminants could enter surface water via stormwater runoff from
degraded facilities in quantities greater than those expected for the Proposed Action. Section 7.3.2.7.3
discusses the incremental impacts to the public expected from these additional surface water
contaminants resulting from the Module 1 inventory.

7.3.2.3.2 Groundwater

Under Scenario 1, Module 1 groundwater impacts from the storage of 105,000 MTHM of commercial
spent nuclear fuel, 2,500 MTHM of DOE spent nuclear fuel, and 22,280 canisters of high-level
radioactive waste would be minimal because best management practices such as spill prevention and
cleanup plans and procedures and effective effluent monitoring procedures would ensure that inadvertent
contaminant releases did not reach groundwater.

In addition, although the analysis assumed that the average square footage of storage facilities would
increase by about 60 percent for the additional Module 1 inventory, the shallow foundations of these
surface structures would not disturb groundwater systems. Some additional DOE storage facilities would
be subsurface structures for which construction could require minimal dewatering of the groundwater
aquifer. However, the larger square footage of the Module 1 structures would be relatively small (a few
acres) in relation to the size of the aquifer, so no adverse impacts would result from dewatering activities.

For long-term impacts from Scenario 2, Module 1 contaminants would be likely to enter the underlying
groundwater from degraded facilities in quantities greater than those expected for the Proposed Action.
Section 7.3.2.7.3 discusses the incremental impacts to the public from these additional groundwater
contaminants resulting from the Module 1 inventory.
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7.3.2.4 Biological Resources and Soils

For Scenario 1, as discussed in Section 7.2.1.4, under long-term institutional control, impacts to
biological resources or soils from the construction every 100 years and operation of the storage facilities
would be minimal for the expanded Module 1 inventory. The facilities necessary to store the expanded
Module 1 inventory would be fenced to keep wildlife out and replacement facilities would be constructed
on previously disturbed soil. In addition, as with the Proposed Action, spills would be contained and
cleaned up immediately, thus minimizing the area of soil affected.

For long-term impacts from Scenario 2, the analysis assumed that the potential for individual animals to
be exposed to radiation at the storage sites would increase in proportion to the increased Module 1
inventory in comparison to the Proposed Action inventory (approximately 60 percent). While the
increased contaminant exposure could have negative effects, including death, on individual animals,
adverse impacts to entire populations would be unlikely because the lethal area surrounding the degraded
facilities would be limited to a few hundred acres.

Contamination of soils at the storage facilities by radioactive materials leaching from the spent nuclear
fuel and high-level radioactive waste material would be likely to increase in proportion to the increase in
Module 1 inventory. Appendix K, Section K.2.4, discusses impacts to members of the public from eating
food grown in contaminated soils or livestock fed on such soils.

7.3.2.5 Cultural Resources

For Scenario 1, the analysis assumed that the Module 1 replacement of spent nuclear fuel and high-level
radioactive waste storage facilities would increase by about 60 percent over the Proposed Action.
However, these additional facilities would generally be on undeveloped land owned by DOE or the
commercial utilities in rural areas. As with the Proposed Action, the size of the additional facilities and
supporting infrastructure would be small enough that the facility probably would avoid known cultural
resources. In addition, if previously unknown archaeological sites, human remains, or funerary objects
were uncovered during construction, DOE or the commercial utility would comply with Executive Orders
and Federal and state regulations for the protection of cultural resources. Therefore, construction and
operations would not affect cultural resources.

For long-term impacts from Scenario 2, construction and operation for about the first 100 years would be
as described for Scenario 1. After this time, no construction or operation activities would occur at the
generating sites; therefore, cultural resources would not be adversely affected.

7.3.2.6 Socioeconomics

For Scenario 1, the total staff required at 77 sites to monitor, maintain, and replace the Module 1 facilities
would increase from about 700 for the Proposed Action inventory of 70,000 MTHM to more than 800 for
the Module 1 inventory of 105,000 MTHM (DIRS 104596-Orthen 1999, Table 6). This increase is
approximately equivalent to adding no more than two individuals at each of the 77 sites. Therefore, the
additional storage requirements of the Module 1 inventory would be unlikely to affect socioeconomic
factors such as infrastructure and regional economy.

For long-term impacts from Scenario 2, because there is an assumption of no effective institutional
control after about 100 years, there would be no workers for either the Proposed Action or Module 1
inventories. Therefore, the Module 1 socioeconomic impacts would be essentially the same as those for
the Proposed Action for the first 100 years, but after that approximately 800 jobs would be lost. Because
these jobs would be spread over 72 commercial and 5 DOE sites (about 10 jobs per site), socioeconomic
impacts would be very small for a given region.
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7.3.2.7 Occupational and Public Health and Safety
7.3.2.7.1 Nonradiation Exposures

For Scenario 1, Module 1, as with the Proposed Action, maintenance, repairs, repackaging, and
construction at the storage facilities would be conducted in accordance with Occupational Health and
Safety Administration and National Institute of Occupational Safety and Health requirements (29 CFR).
Worker exposures to industrial nonradioactive hazardous materials during construction and operation of
the storage facilities would be minimized through administrative controls and design features such that
exposures would remain below hazardous levels.

For long-term impacts from Scenario 2, the increased inventory of Module 1 and resultant increase in
stainless steel storage canisters would be likely to result in a proportional increase in concentrations of
chemically toxic materials (such as chromium) in the groundwater and surface waters at the storage sites.
However, as discussed in Section 7.2.2.5.1, these concentrations would remain extremely low and would
not result in adverse human health impacts. In addition, as discussed in Section 7.2.2.5.1, the Department
did not attempt to evaluate adverse health impacts resulting from dissolution of chemically toxic waste
forms because it did not want to overestimate impacts from the No-Action Alternative.

7.3.2.7.2 Industrial Hazards

For Scenario 1, as discussed in Section 7.2.1.7.2, the majority of the industrial accidents would occur as a
result of surveillance (about 94 percent) and construction tasks. Operations tasks would contribute less
than 0.001 percent of the total number of accidents. Therefore, to estimate the number of industrial
accidents that would be likely to occur at the storage sites for the Module 1 inventory, the number of
additional concrete storage modules required to store the additional inventory was calculated.

For Module 1 during the approximately 100-year construction and operation cycle (2002 to 2116), about
80,000 full-time equivalent work years would be required to maintain about 11,000 concrete storage
modules and 8 below-grade storage vaults at the 77 sites (DIRS 104596-Orthen 1999, Table 1). Based on
this level of effort, as listed in Table 7-10, about 2,800 industrial safety incidents would be likely,
resulting in about 1,200 lost workday cases and 3 fatalities (an average of about 1 fatality every 30 years).

Table 7-10. Estimated Module 1 industrial safety impacts at commercial and DOE sites during the first
100 years and the remaining 9,900-year period of analysis under Scenario 1.

Short-term (100 years)b Long-term (9,900 years)*

Industrial safety impacts construction and operation construction and operation
Total recordable cases 2,800 410,000
Lost workday cases 1,200 180,000
Fatalities 3 490

a.  Source: DIRS 104596-Orthen (1999, Tables 6 and 7).

b.  The estimated impacts would result from a single 100-year period of storage module construction (renovation), operation,
surveillance, and maintenance.

c.  Period from 100 to 10,000 years.

In addition, for Module 1, Table 7-10 indicates about 410,000 projected industrial safety incidents, of
which about 180,000 would be lost workday cases and 490 would involve fatalities (an average of about 1
fatality every 20 years or about 1 every 1,600 years at each of the 77 sites). Surveillance tasks would
provide about 94 percent of the total worker level of effort, construction tasks would provide nearly all of
the remaining 6 percent, and operations tasks would provide less than 0.001 percent.
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7.3.2.7.3 Radiation Exposures

For Scenario 1, radiation exposures to offsite populations, involved workers, and noninvolved workers
would increase because of the additional Module 1 inventory and the construction of additional facilities
required to store the materials. The analysis assumed that radiation exposures to offsite and noninvolved
worker individuals would increase by the ratio of the Module 1 inventory to the Proposed Action
inventory, a factor of about 1.7. Radiation dose rates for the involved maximally exposed worker
(construction) would not increase because of the self-shielding effect of the concrete storage modules.
Table 7-11 lists radiological human health impacts resulting from the Module 1 inventory.

Table 7-11. Estimated Module 1 radiological human health impacts for Scenario 1.*

Short-term (100 years) Long-term (9,900 years)
Receptor construction and operation construction® and operation

Population®

MEI (millirem per year) 0.34 0.10

Dose® (person-rem) 1,400 8,800

LCFs' 0.70 4.4
Involved workers®

MEI" (millirem per year) 170 50

Dose (person-rem) 4,700 41,000

LCFs A 1.9 16
Noninvolved workers'

MEF (millirem per year) 23 0~

Dose (person-rem) 61,000 o~

LCFs 25 [0

J-

k.

Source: Adapted from DIRS 101898-NRC (1991, all); DIRS 104596-Orthen (1999, all).

Assumes construction of 11,000 concrete storage modules, 1 above-grade vault, and 8 below-grade vaults at 77 sites (DIRS
104596-Orthen 1999, Table 1) every 100 years.

Members of the general public living within 3 kilometers (2 miles) of the facilities; estimated to be 140,000 over the first
approximately 100 years and approximately 14 million over the 9,900-year long-term analysis period [estimated using DIRS
102204-Humphreys, Rollstin, and Ridgely (1997, all)].

MEI = maximally exposed individual; assumed to be approximately 1.4 kilometers (0.8 mile) from the center of the storage
facility (DIRS 101898-NRC 1991, p. 22).

Estimated doses account for radioactive decay.

LCF = latent cancer fatality; expected number of cancer fatalities for populations. Based on a risk of 0.0004 and 0.0005
latent cancer per rem for workers and members of the public, respectively (DIRS 101857-NCRP 1993, p. 112), and a life
expectancy of 70 years for a member of the public and a 50-year career for workers.

Involved workers would be those directly associated with construction and operation activities (DIRS 101898-NRC 1991,
pp- 23 to 25). For this analysis, the involved worker population would be about 1,600 individuals (800 individuals at any
one time) at 77 sites over 100 years (DIRS 104596-Orthen 1999, Table 6). This population would grow to more than
190,000 over 10,000 years.

Based on maximum construction dose rate of 0.11 millirem per hour and 1,500 hours per year (DIRS 101898-NRC 1991,
p. 23).

Noninvolved workers would be employed at the powerplant but would not be associated with facility construction or
operation. For this analysis, the noninvolved worker population would be 80,000 individuals who would receive exposure
until the powerplants were decommissioned (50 years).

Based on a projected area workforce of 1,200 and an average estimated annual dose of 16 person-rem (DIRS 101898-NRC
1991, p. 24).

During this period the powerplants would have ended operation, so there would be no noninvolved workers.

As listed in Table 7-11, the estimated dose to the hypothetical maximally exposed offsite individual for
the Module 1 inventory during the operational period between 2002 and 2116 would be about

0.34 millirem per year [adapted from DIRS 101898-NRC (1991, p. 22)]. For the remaining 9,900 years
of the analysis period, the dose to the hypothetical maximally exposed individual would decrease to about
0.10 millirem per year because of radioactive decay of the source material. During about the first
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100 years, the dose (accounting for radioactive decay) could result (over a 70-year lifetime of exposure)
in an increase in the lifetime risk of contracting a fatal cancer of 0.0000073, an increase over the lifetime
natural fatal cancer incidence rate of 0.0031 percent. During the remaining 9,900 years of the analysis
period, the dose (accounting for radioactive decay) could result (over a 70-year lifetime of exposure) in
an increase in the lifetime risk of contracting a fatal cancer of 0.0000022, an increase over the lifetime
natural fatal cancer incidence rate of 0.00092 percent.

For the short-term impacts, over about the first 100 years the offsite exposed population of approximately
140,000 would be likely to receive a total collective dose of 1,400 person-rem (adjusted for radioactive
decay). This dose could result in 0.70 latent cancer fatality in addition to the 33,000 fatal cancers likely
in the exposed population from all other causes. This represents an increase of about 0.0021 percent over
the estimated number of cancer fatalities that would occur in the exposed population from all other
causes.

For the long-term impacts from Scenario 1, the radiation dose of 8,800 person-rem from the storage
facilities could result in an additional 4.4 latent cancer fatalities in the surrounding population of about
14 million. This would be in addition to about 3.3 million cancer fatalities that would be likely to occur
in the exposed population of 14 million, an increase of 0.00013 percent over the natural incidence rate.

The analysis assumed the maximally exposed individual in the involved worker population would be a
construction worker involved with construction and loading of replacement facilities. Assuming a
maximum dose rate of 0.11 millirem per hour (unchanged from the Proposed Action) and an average
exposure time of 1,500 hours per year, this construction worker would receive about 170 millirem per
year. During about the first 100 years, this dose could result (over three years of construction) in an
increase in the lifetime risk of contracting a fatal cancer of 0.00020, an increase of 0.09 percent over the
natural fatal cancer incidence rate. During the remaining 9,900 years of the analysis period, the dose
could result (over three years of construction) in an increase in the risk of contracting a fatal cancer of
0.000060, an increase over the natural fatal cancer incidence rate of 0.03 percent.

For the involved worker population of 1,600 individuals, approximately 380 would be likely to contract a
fatal cancer from some cause other than occupational exposure. In the involved population of

1,600 storage facility workers (during the first 100 years), the collective dose of 4,700 person-rem
(corrected for radioactive decay) between 2002 and 2116 could result in 1.9 additional latent cancer
fatalities (DIRS 104596-Orthen 1999, Table 6), which would result in an increase of 0.51 percent over the
natural incidence rate of fatal cancers from all causes. During the remaining 9,900 years of the analysis
period, the involved estimated worker population of more than 190,000 would receive a collective dose of
about 41,000 person-rem (corrected for radioactive decay). This dose could result in 16 latent cancer
fatalities in addition to the 45,000 cancer fatalities that would be likely in the exposed population from all
other causes. These additional cancers would represent an increase of 0.036 percent over the natural
incidence rate of fatal cancers.

The estimated Module 1 collective dose to noninvolved workers at a nuclear powerplant from the
Module 1 inventory would be about 27 person-rem per year [adapted from DIRS 101898-NRC (1991,

p. 24)] for the protected area workforce of 1,200 individuals (DIRS 101898-NRC 1991, p. 26) at the
two-unit station at Calvert Cliffs. This collective dose would result in an average maximum dose to the
noninvolved worker of 23 millirem per year. Over a 50-year career, this exposure (corrected for
radioactive decay) could result in an increase in the lifetime risk of contracting a fatal cancer of 0.00032.
This incremental increase in risk would represent an increase of 0.13 percent over the incidence of fatal
cancers from all other causes.

In the total noninvolved worker population of 80,000 powerplant workers (all sites), the estimated
Module 1 collective dose of 61,000 person-rem (corrected for decay) between 2002 and 2116 could result
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in 25 additional latent cancer fatalities. This increase represents about an 0.13-percent increase over the
19,000 cancer fatalities that would be likely to occur from all other causes in the same worker population.

After about 100 years, Scenario 2 assumes no effective institutional control of the 77 sites and assumes
that the storage facilities would be abandoned. Therefore, there would be no health risk for workers
during that period. For the long-term impacts from Scenario 2, the analysis estimated human health
impacts to the public on a regional basis (DIRS 104924-Poe 1999, p. 15). The estimated total population
dose would increase from 6.6 million person-rem to about 7.3 million person-rem, resulting in an increase
in the number of latent cancer fatalities from about 3,300 to almost 3,700 over the 9,900-year analysis
period. Appendix K (Sections K.2.4.1 and K.3.1) contains details of the Proposed Action analysis.

7.3.2.8 Accidents

For Scenario 1, both short- and long-term accident consequences for the additional inventory of Module 1
would be bounded by the severe seismic event and could result in slightly higher impacts than those
predicted for the Proposed Action inventory. However, this accident scenario would probably produce
only minor radiological impacts to persons in the immediate vicinity of the storage facility.

For Scenario 2, the long-term impacts for Module 1 would be the same as those for the Proposed Action
(see Section 7.2.2.7) because only a single concrete storage module would be affected, regardless of
inventory.

7.3.2.9 Noise

For Scenario 1, noise levels for the Module 1 inventory should not be noticeably greater than those for
the Proposed Action. Therefore, the noise would not adversely affect the hearing of facility workers or
frighten wildlife from the area.

For the long-term impacts from Scenario 2, as with the Proposed Action, no noise would emanate from
the facilities; therefore, no adverse impacts would occur. For about the first 100 years, noise levels would
be the same as those for Scenario 1.

7.3.2.10 Aesthetics

As for the Proposed Action, Scenario 1 impacts to aesthetic or scenic resources from storage facilities
resulting from the Module 1 inventory would be unlikely. Though the inventory would be larger than that
for the Proposed Action, Module 1 would still require only two adjacent locations at each site. Every

100 years, a new facility would be constructed on the idle site, and the storage containers would be
transferred. The old facility would be demolished and the site would remain idle for the next 100 years.

For the long-term impacts from Scenario 2, aesthetics would not change until facilities began to degrade,
at which time the aesthetic value of the sites would change.

7.3.2.11 Utilities, Energy, and Materials

For Scenario 1, decommissioning and reclamation activities every 100 years associated with the increased
number of concrete storage modules required for the Module 1 inventory would consume slightly more
diesel fuel, gasoline, and materials than those for the Proposed Action. However, as with the Proposed
Action, much equipment and many materials would be salvaged and recycled. DOE would recycle
building materials as practicable. Minimal surveillance activities would require some gasoline.
Therefore, the increased Module 1 inventory would not adversely affect the utility, energy, or material
resources of the region or the country.
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For the long-term impacts from Scenario 2, as with the Proposed Action, DOE would not use utilities,
energy, or materials after about 100 years and, therefore, impacts to these resources would be unlikely.

7.3.2.12 Waste Management

Under Scenario 1, the construction of new facilities and the demolition of old facilities every 100 years
(and the one-time refurbishment of existing facilities after the first 50 years) would generate construction
debris and sanitary and industrial solid waste. In addition, routine repairs and maintenance to the
facilities and storage containers, routine radiological surveys, and overpacking of failed containers would
generate sanitary and industrial solid and low-level radioactive wastes. Because there would not be a
dedicated workforce at the storage facilities, only small amounts of sanitary wastes would be generated
except during periods of construction. The greatest amount of waste would be generated during the
demolition of facilities at the 72 commercial and 5 DOE storage sites every 100 years. The demolition of
facilities once every 100 years at all the sites would generate, on average, an estimated 1.4 million cubic
meters (1.8 million cubic yards) of nonhazardous demolition debris, recyclable steel, and potentially a
small amount of low-level waste if a dry storage canister failed while in storage (DIRS 104596-Orthen
1999, Table 7). The debris and wastes would be disposed of at commercial or DOE disposal facilities
across the Nation. The impacts to available capacity would be spread nationwide, thus minimizing
impacts to a single disposal facility. The capacities of the disposal facilities would accommodate the
wastes generated at the storage facilities.

For Scenario 2, demolition activities would terminate after about 100 years and, therefore, no additional
long-term waste management impacts would be likely after this period.

7.3.2.13 Environmental Justice

For Scenario 1, the potential impacts of continued storage of the Module 1 inventory with institutional
control would be minimal. Therefore, minority or low-income populations would not be
disproportionately or adversely affected.

For the long-term impacts from Scenario 2, the increased number of facilities required to store the
Module 1 inventory could adversely affect the nearby public to a degree greater than that for the Proposed
Action inventory. As with the Proposed Action inventory, nearby minority or economically
disadvantaged communities could experience disproportionately high and adverse human health impacts.
In addition, financial considerations could make it more difficult for members of minority or low-income
populations to obtain uncontaminated resources or to move away from contaminated soils and water.
Because subsistence patterns vary for minority or low-income populations, members of these populations
could be exposed to greater than average doses. The result of differing potentials for exposure could
result in disproportionately high and adverse impacts to minority or low-income populations.

7.3.2.14 Traffic and Transportation

For Scenario 1, the estimated number of workers commuting to and from work would increase from about
700 to about 800 (DIRS 104596-Orthen 1999, Table 7). The analysis assumed that the number of
personnel required for round-the-clock surveillance would not increase but would remain at two
individuals per shift per site.

The estimated number of traffic fatalities, which DOE calculated using the assumptions of
Section 7.2.1.14, would be approximately 7 for the first 100 years and would increase from about 730 to
about 900 for the remaining 9,900 years (DIRS 104596-Orthen 1999, Table 7).
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For about the first 100 years, there would be no fatalities from exhaust emissions because there would be
no construction or demolition of facilities. For the remaining 9,900 years, trucks would travel over

2.2 billion kilometers (1.4 billion miles), resulting in approximately 31 prompt traffic fatalities (DIRS
103455-Saricks and Tompkins 1999, Table 4, p. 25) and about 0.2 latent fatality from vehicle exhaust
emissions.

The long-term impacts from Scenario 2 would be the same as those estimated for the first 100 years under
Scenario 1 for Module 1. After the first 100 years, there would be no traffic or transportation-related
impacts because all activity would cease.

7.3.2.15 Sabotage

For Scenarios 1 and 2, the risk of intruder access at each of the 77 sites would be essentially the same for
Module 1 as for the Proposed Action inventory because the number of sites would remain the same.
Therefore, the difficulty of maintaining 77 sites over 100 or 10,000 years also would remain essentially
unchanged.
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